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<1> 



<2> 
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^] ^ '^-7] i^^Vfe oliaj-A^ ^^-{Method for polymerizing cyclic 

olefin having polar funtional group, olefin polymer produced by the method 
and optical anisotropic film comprising the same} 



^-g-7l« ^n^n ^-t^l* ^12:^}^ "cJ-^. ^I'^^l ^1^^ 



<3> 



7j-£, ^"iV^-^J ?J ^^£7> -^^^\^. fe^ -H-el^<^l-Sr£(Tg > 250'C)» 7M 
oleltt ^^^1^ ^S^iq- IFT-LCD^ ^^^ 2-1: 
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(multichip modules). ^^^S.(IC). SlS.7l^ (printed circuit board). 

^y^]^]^ cq-h#eiloUflat panel display) ^^V ^>-§-€ 

^511^^1 ^fl^*^d«=>1 -^^^l^ 4^^^^ 4^^* 

^^ol pfl^ ^o} CD. DVD, POFCPlastic Optical Fiber )2l- ^^^^11. ^^fl^l 

^ ^1-. x-l-a-^d^l^ ^^^^>^^11. ^^>7l, -irSl^Bl ^^1^ 

(Blister Packaging) ^S.^ ^^S. ^^^m] -§-^€ ^ 

315^^ #5ims1 ^^13-^^^^, t\7] ^-8-^ I'^fl ^^1 ROMP (Ring 

Opening Metathesis Polymerization). ^ ^^IJ"^ ^* 

^ SX^^. ^^^-§-<=^lfe ^11:5.-^ ^^1:, Ni, Pd-^^1-^ ^-^r ^<^] 

i 
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<7> 



<8> 



<9> 



ROMPoll A>-g.Sl^ ^..fl*s.Alfe TiCU, WCle ^ ^>^^ ^ 

BflSl ^7l^#^^l:«=>l R3AI. Et^AlCl^ ^ol^AV ^BBSI ^V-i-^V-^^ 

•^^7>^ (metal carbene) ^^Al#S.^^(metal lacyclobutane) ^^fls^ ^^fl 

(metal lacyclobutane) ^ JLBl^^V^m -1^^^* ^^^^^^ ^^^^ 

^cl- (Ivin. R. J.; O'Donnel. 5. H.; Rooney. J. J.; Steward. C. D. Makroraol. 
Chem. 1979, Vol. 180. 1975). ^7] ROMPofl m ^]3.^^ f^^^fl^ 3.}^^ «J:4 

^7] oil^^azj. i^^ifi^ ^f'^^l^ S.q-(Leuna)^V'^l ^^^^1 



^H7\ ^^^V^l ^^-^^ Tg7> 140°C<^1^VS. Si t:l-(Ko Inzer, P. et al., 

/^iiio9,224^). 

^7] ulEl^ ^'^^l^ ^7Kad(iition) 7\]^]S.B. ^o] 

[Pd(C6H5CN)Cl2]2 #°fll- ^V-§-^ ^^««}-^* ^3l*V^^i^-ll,(Gaylord. N.G.: 

Deshpande, A.B.; Mandal . B.M.; Martan. M. J. Macromol. Sci.-Chem. 1977. Vol. 
All(5). 1053-1070) ^^S.^ ^^Hl ^1^:^ ■ireli.je.^^ 
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<10> 



<ll> 



<12> 



^«fl7> €^(Kaminsky. W.; Bark, A.; Drake, I. Stud. Surf. Catal. 1990, Vol. 
56 . 425). ZL ^^oil Pd-^^ ^}-§-*>^ "S^ BllHH^-#S.S.ol1 

^^^]-7> ^;^V iix^fl AV-g-Sl7l ^ 

Bf^. a-s.^ rfl^v .^^l-A^oi ^^^cf. 45^- 

Ai. c]^^ ^^^^ ^ 7V^1 ^^1^' ^^"^ 

3E:^^>7l ^^o^, hu^^n ^^^l-^l ^-§-71* SS^^V^fe ^1 

3. 330.81531^ ^^flS-^i (PhCN)zPdCl2 <^1^^1 ^"i: -^V-^^V^ . ^ 

^-§-7l7> ic:a^;^l ^^^m ^J-^'^l 7flAl5|ol oi^i4. ^n^o] 

2^. ^;^>^ol lO.OOOol^^ ^^m^ ^71 <>1^x:1-^ Si^^. 

^1^^^ ;^15.705,503:£<=>«^ ^^11 ((AllyDPdCDz/AgSbFe 

^ A>-g-*H, 3l-g-7l7> i^S-^^l ^o^^°l 7ll^lSlo^ 9X 

0.14, -^Tifl tfl aiiT^^I al^o] 1:100 ^fl^l l:250-^S.Ai A>-g-^ol 31-^0171 
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<13> 



<14> 



<15> 



Stt [Pd(CH3CN)4][BF4]2 ^^Hl oil^^= i^U^ ^^^m 



^ ^^^i:^,(Sen. A.; Lai. T.-W. J. Am. Chem. Soc. 1981. Vol. 103 . 4627-4629) 

ofl^.Bfl57l £fe oHm7l« i^^>^ h:.^^^ ^^^}^ ^-f . ^^^1 ^ 

wl l/lOOoflA-l 1/400 V}^]^ AV-g-«flo> ^>s.S., ^ ^^>» ^1 

T^l^^^ ;ql6.455,6503:'^l^ ^^fl ^^^flS-^i 
[(R')zM(L').(L"),].[WCA]a » A>-§-*V:a. ^-§-7l7> i^^^dl^l ^^^1* ^^^> 

^J-'^o] ^o.^, 3l-§-7l7> ie^^^l ^'^^m ^^*>^ 



tj: 



2802-2812) <=>11 



^ ^<^1 2]-^ -S:"^ (Sen. et al . , Organometallics 2001. Vol. 20. 

[(l,5-Cyclooctadiene)(CH3 )Pd(Cl)]* PPha ^J- S.^^ ^ 



[Na]'[B(3.5-(CF3)2C6H3)4]' ^ 2:^^fl^ *'^^^*V<^ «ll^^fl^ i-^^* 

^ ^-g-^lAi ^%=^fl ^ 1/400 ^^£2] sj-^S^ ^ffll- A>-§-«H 40% ol*>^ 



#S 6500 ^;^>^* 7>:5l ^^^m ^-^^ ^Jl^V^ ^4. 
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<16> 



<17> 



<18> 



<19> 



<20> 



<21> 



<22> 



^ ^^^^ ^^^fl^ ^^>^. ^°B^>-^^ ^^^l^i ^-^-^-^^ -2-^^ 

^A^siTiM- 9y^^io] ko]^ ^-^ ^^-^i ^^4^ 



n:^n7] ^^<^ ^-§-7Hl Sltb ^^fl^ til%A^^7> ^JL. ^-8-711: 



4. 



i) ^1-71 IS. a^i^fe 10^ ^-^ 
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<23> 



ii) ^}7] 2S. S.^]^^ 3L^S^* %-fh^>^ i^^V^ ^^^fl^ 

[^^^ 11 



<25> 



<26> 



(R)x(R)yM CD 



(>a-7l i«=>fl^i. R°l^ r'^ ^m^s. ^4.^ 1 ^ 

20^ ^^1^ '^M. ^^^1^: 5 vfl^^l 12^ 

6 ^fl^l 40^ til^l*^ 

^ai^ 7 vfl^l 1521 oV^^Caralkyl); Si, Ge. S, 0 ^ N^S. c^l^c^i^ -^-.^llAi ^ 
^^ cH- ^M^l ^BllS. €^V« 1 ^^1 2021 ^^1^ 

^ltflS-<&^a. ^ltllS.<a:?im; Si, Ge. S. 0 Sfe m n^S. i-t^V^ ^iJi^ 

6 ifl;^l 4021 ^lBflS.6>^. 7 xfl^l 1521 ^l^lS.oV^^(aralkyl) ; 1 ^ 

^1 2021 -?d^ ^^1^ l-S<y:^(haloalkyl). ■firS-'a:?!!^; 3 2021 

^^1^ ^S-'^r^l^Calkynyl); ^1* ^^'r' 6 ^fl^^l 4021 

^^cV^olu^, o14 >S-7l ^71 :z1-^2l ^1^71^ 1 2021 
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<27> 



<28> 



<30> 



<31> 



<32> 



<33> 



[^^^ 2] 



<29> [H-P(R )3-a[X(R^')b]a] [Ani ] 



2 , 2' 

R ^ R 



4^ 1 ifl^^l 10^ ^^1^ S.^i^^.'^ 1 ^^1 10^ 

6 xfl^^l 40^1 oV^^A])^^; Be1(^:5i^ 1 ^^1 10^ 
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<34> 



<35> 



<36> 



<38> 



olH, <a:^x.lvilolis, [sbFe]-, [PFe]-. UsFe]-. 3£14^^S.o>a11b11o1s 
(perfluoroacetate: [CF3CO2 ]-), sl#^^S-H.SS|^vilolH(perf luoropropionate; 



[C2F5CO2 



]-), 5ill-^^S.^^ellc>lH.(perf luorobutyrate; [CF3 CF2CF2CO2]-) , 5^i#s.sfl 



olHCperchlorate; [CIO4 ]-). 3il-el-l-^<ai^i^il<^m(p-toluenesulfonate; [p- 
CH3C6H4SO3]-). [SO3CF3]-. ^ ^S-^^S. ^m^lTlM- til^m^ 

H^. ■& ^71 A^l ^^11 7l#^ ^'^^•&V7l ^^V«^. ^7] 
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<39> 



<40> 



^ ^^^^ 



<41> 



^"^l^ (Kaminsky et al. Angew. Chem. Int. Ed., 1985, vol 24, 507; 
Brookhart et al. Chem. Rev. 2000, vol 100, 1169; Resconi et al. Chem. Rev. 
2000. vol 100. 1253). o]^^^ ^H7> ^7V^ofl ^^>^<=>1 ^^^^^ ^ 



^ -gr^V^^l ^^^V^lTll ^^1^. f^^^i^* ^7>Al?liS. ^Pfl^l i^S-ldl 

/^>51 p-^^Hl ^-^ ^i^^ ^^^1 ^^^^ ^""^^ ^"^^ 

^ 9X^ ^J^fl ^a^^ o^^Jl. p-^4i7> ^nfls. oi:S-^>7l c>l^ 

7] ^^"^Hl ^>^>^«5] ^7>e>7fl ^t^-CKaminsky et al . Macroraol . Symp. 1995, vol 
97. 225). ^^-^^^ ^^^1^ ^-2-7V 9X^^, ^^'^l ""^^^ 

71* i^^V^ i^^-dl ^^^m 42:^ ^ A>-g-^^ ^nfll:^ 80 V o] 



^-i- ^is. ^^^s 3i^<=>flAi ^^^1^ ^-§-7151- <^j=oi^^ 
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<42> 



<43> 



<45> 



^ ^^d\] AV^Bl^ ^Tifl i) ^7l Sl-^-il IS. S.^]^^ 10^ 

^^y^ S^T^flS. ol^ol^ -sH 80 ifl^l 150 TC^ ^•^■SrS.'^l ^ 

[:^^^ 2a] 



<44> [M' (R^)4] 



[M- (0R^)4] 



<46> (-^71 2a. ^ 2b«>flAi. 

<47> M'^ 'Sr^^l^ol^; 
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<48> 



<49> 



<50> 



6 xflT^l 40^1 oy^; 3 ^fl^l 20^1 ^^1^ Hfi^'&^'^^^l ^ 

18 ^:^^] 48^ -^d^ ^^1^ mel^Vm^^^l^V ^4.^ 6vfl^l 40^ 



^ ^^7} ^l^^Val. 101:* iii^ol ^ 



^11 



^£ 9X^T^, ^71 ^1^^> ^l^l^lfe ^S^7>. ^^^<=>}. ^^f}/3.^^]^\. ^^^}/ 
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^1^^> xl^^l^l^cH] ^^]^^]^ AV-g-SV^ ^-^oflfe -%-S.<^] ^^>^ 
^ 50% ^fl^l 800%-^^ ^ n^^. 50% 400%^ ^o] ^fi}^^^^. 50% t^IpVoJ «fl 

o> .n^o\] ^'^m] ^^]'^''^ 9X^. 8oo%* ^^«v^ 

S. ^7l ^^^] -g-^-S ^ ^^^1 1/2.500 ^fl^l 1/200. OOOSl xfl 

-§-^^ 1/5000 1/20000<^1t4. 
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<54> 



<55> 



-2-'ffl(bicyclo[2.2.1]hept-2-ene)) ^^1- i^^V^ 

o]^B\ ^-§-7m 5LW^ ^^^1* ^7HlAi ^^tl 

h^^^M ^^^m ^t^V<^ 3L^«1-fe i^U^^l 

^^S. o]^o]:i[ o]^ -a-^ ^f-^^l* n2i^}7]^. ^-§-7m 



<56> 




<57> 



(3) 
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R*. r\ r\ ^ R ^-^^H *>M-^ ^-§-71* ^-B^^^. ^^^]^ ^]^^^ ^ 

-§-7lolJl; r'. r'. r'. ^ r' ^ 4 vfl^] 12^ :SE.^ ^S. 

^ 6 ifl^l 24^ «cJ-^^ ^ ^— 

2)-g-7]^ 1 ^^1 20^ Sfe ^^1^ 

•t^J. ^S'^^^a(haloalkyl), *S.<a:?ll^; 3 tfl^l 20^ SEfe 

^^1^ «an^(alkynyl). ■&S-<a:7m(alkynyl) ; "S:?!!^. 'Sr^'m. « 

Al#s.o^^; o^^j^ o^^i^, ^^l^^, -^S.^^. ^r^*^^?!]^, ms.<a:?l 

^l^slTlu}- wi^i^^ ^ai^ 6 vfl^l 40^1 <^m; ^fe "^^I^. 

^fl^l 1521 oV^^CaralkyD'^Iji; 

2l-g-7l^ ^o]S. ^VM- ol^Sl 91. 

^'^J 7] (non-hydrocarbonaceous polar group) , 

-or', -oc(o)or'. -r'oc(o)or'. -c(o)r, -r'c(o)r'. -oc(o)r'. -r'oc(o)r'. -(r'o)u- 
or'. -(or'),-or'. -c(0)-o-c(o)r'. -r'c(o)-o-c(o)r'. -sr'. -rV. -ssr'. -r W. 
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-s(=o)r'. -r's(=o)r'. -r'c(=s)r'. -r'c(=s)sr', -rW. -sOsr'. -rWs, -nco, 



— C(0)n(^ 

r'-nco. -cn, -r' cn, -nnc(=s)r' . -r'nnc(=s)r' . -NO2 . -r'nOz. 



,R12 /R-i^ % 



3 



b o b' Q 0 ,p^2 .612. 

•RiiSR«- -OS:Ri2 -R?rb3^R12 -6|5R«. -R«0Sp.R'2 ~^\r13 -R^.1b(' 



0 



•R<.„.. -^(npfa 4-^-P« -RiU-Rt? -i-Q-oR^' 



R12 • H' 



/0R«- ,QRi?: . .om ^3/®'''^ J:^*^*^" 

R'<0Ri3. ■-^<0R« -'^"<0R.3 ^■*'^Q.R« -'^^^•OR^ -^^'^PR" 



O . 

.-R1-OP< 

Vqris 



(^7i 3|-§.7isi r'^ 1 ^^^i 20^ ^^i^ 'S:^. ^ 

S.'y:^. 3 vfl^l 20^ afe ^^1^ ^^^l'^. "SS. 
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^7]^ M]^]^^ ^di^ 3 vB^l 12^ Al#s<a:^; "ar^m. '^^^m. 

^^^M, -^r^^^ms. ^mslTlM- wl^m^ 6 tfl^l 40^ 

^; afe 'S:^. ^^n'd, ^i^l^. -tts^. "t^'^^l^. ^S^^l^^ ^1 

3=,^ -t^"*^, "ar^fl^, *s.<y:?ll^; 3 ^fl^l 20^ 

^xi^ -yr^l^. 'S:^!^. 

^s.<a:?fl^. S.^ ^S-^T-ms. ^m:£l7lM- H]^!^^ ^^^^^ 3 ^fl^l 12^ ^ms.^ 

^i; "^i^im. -a^l^. ^r^-^^a. ^S.'^^^fl^. ^1 

^slTlM- wl^m^ 6 xfl^^l 402^ ov^; <a:^. -a?!!^, 

1 ^^1 1021 

^^Ife ^-§-71* 5L^^l-fe i^u^dlTil ^^^1* 0.1 ^fl;^] 99.9 ^% 5L-e- 
^ ^Tgo^ ^7]. h^:e.idl^l ^^^]^ ^■^^J-'S^ ^^^"^ 
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<69> 



<70> 



<7I> 



JL^^S. ^-$-1^, ^7V ^^^l^^ ^T^V^CMw)^ 100.000 

^;^V^^ 100,000 ifl^l l.OOO.OOOJ^S. 2:^^>^ h>^2}-S>t:V. 
B- ^-i:^ ^-Br ^7\^^ ^■%-7]7} ^^^m 



M. ^x^d\] ^-i-7l# ^^^H ^ 

f'^^l'^l^. atb ^] ^^^fl^ ^l-^^l ii^^ll^ 7l^(substrate)<^l 



<72> 



^ ^s^, ^, ^5!)- 7l^(substrate)<^l ^ ^ 

9X^^, ^^^^ ^-2.5. ^>-§-€ ^ss. ^^2^ ^ 

:^S.^^7l^ ^S.l:(multichip modules)^ ^^>ih;^Hl 

^ ^7] ^^^m ^12:^ ^ ^^-^-i:^ 

<y^a^ol jisl"^ •^^^l^-Sl ^^^^ conformational unit)^ ^V'^ 
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<73> 



<74> 



<75> 



o]M]B.Si\. ^o] ^Bjl# o]l: ^ Sir!-, olsit!: 

33,«.;,|ofl ^^^711: S'a^V^. ^^tb ^^:^>^ ^-f^^ ^^^7] 

^ £.<?3^S. ^r^m^l ^7}^}7\] ttl-Si-A-l ^^(packing) 

oil ^^iCdirectional order)* ^7ll ^o] ^ ^71:^.^^ o1«J-a^^ 7> 

^o]^>o^ tzf^^cft!: SLS.^ LCDCLiquid crystal display)-!- ^-Ib^ ^]3i 



^ «>^3)*>7il^ 10 ^^1 60 -g-^fl<Hl ^^-^l^i ia^^V<^ 42:^> 

^ ^o] ia>^2)^x:l-. o]ufl :;^flSJgl -§-««s1 100 vfl^l 10000 cps^ -§-^B 

ti>^2l«H, i3>^2l^>7ll^ 300 tfl^l 8000 cpsom. 2.^, >a-7l 

>llSAHlfe 7]n]^9l ^cJ-S^ ^"S^^. 7B'a^>7l ^*l-<:^ 7> 
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<76> 



<77> 



<79> 



<80> 



<81 



<82> 
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<83> 



70 1000 nm^ %n ^l" 5^"^^: 



[^^^ 11 



<78> (^71 ^-S}-^ 1<^1^-1. 



ny^ 550 nm<^l'^i ^^^1^ -%(fast axis)^ -^^IrolJL; 

nz^ 31-^^ 550 nraoH^i ^^^Ife ^^^1 ^^^^^ ^^^o]^'. 



o]^^ o]^^^^ A^]^ 

oi ^T^Kn, ^tflSl ^(slow axis)^ ^^IrOl^i; nyfe ul^ #(fast axis) 



^s.5i]ol^ t|l7>Blw. C-l-^l*^l:^(negative C-plate) % %^ ^}^^ 
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<87> 
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€^3L 7l#(standard Schlenk technique) 2.^ 7l#^ '^V 

^^>o^ ^Al«>5^rl-. ^^}7] ^^H^^ 300 ^^BS.t3le|(Bruker 300 

spectrometer)* ^V-g-^Vo^ <^^^^ , 'h NMR^ 300 MHz<=^Ui ZLB^Jl ''c NMR-€r 75 



MHz 



6\]^ ^^^^V^t)-. W^l^ ^:^>^5q- $;^>^ GPCCgel permeation 



Chromatography)* ^}^^}<^ ^^^}'^o_^ ojx^ #e^>.El ^(polystyrene) -^^ 
X^^S- ^l-^T^V. TCA ^ DSCsl- TA InstrumentCTGA 2050; heating 

rate 10 K/min)* ^l-§-^H ^^l^>^4. *^<^^ 5LHl-^/€S3^11fe6ilAi ^^*>o^ 

ii| ^52i- CaHz'^l^i ^^l^V^ ^V^^V^i^. 



<85> /^1;2:<^M 

<86> B-:^a,Vil-2-?V^-a^^V oil^oB^Eflsoj y^l 



2 L 3l'y-^-§-7Hl DCPD (dicyclopentadiene, <y:^e|^1'^l- ^IS, 256.5 rsA, 
1.9 md), pfl^oVB-meilolH (^H.b1^1a> 405 raZ, 4.5 md), ^H:BS-^lie 

(3.2 g. 0.03 nd)^ ^ 220'C^'H ^^^1^^. '^l* 300 rprn^.^. JE^ 



<88> 



1 torrS. ^"^J- ^^^V'^ 50°C^1^-1 -^S^^lr* "^^^ ( 
57.6 %, ^4i/<ffl:£=58/42). 

VnMR (600MHz. CXI3), ^S.: 5 6.17 (dd. IH). 5.91 (dd. IH). 3.60 (s. 
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3H). 3.17 (b, IH), 2.91 (ra, IH), 2.88 (b, IH), 1.90 (m, IH). 1.42 (ra. 2H). 
1.28 (m. IH); ^d^- 5 6.09 (m, 2H), 3.67 (s, 3H). 3.01 (b, IH), 2.88 (b, 
IH). 2.20 (m, IH), 1.88 (m, IH), 1.51 (d. IH). 1.34 (m, 2H). 

<89> ^]2i<^] 2 

<9o> V-fl-2-9J-^ <^\■^^ Efl o^ ^\ 2^ ■ 



<9i> 2 L 31 



<95> 



oj-dV-§-7l <:>11 DCPD (<y::BS^:^l, 248 M. 1.852 md), ^^o>4^1°lH ( 



^e:i^l, 500 mi, 4.63 mol), *V^l^S.flfe (0.7 g. 0.006 moD* ^-gr ^ -arS.* 190 
X:^}^] ^^-^l^^. 300 rpmS. Jl«l:^V^^i 5 -^1^^"?]: ^-§-^1^ ^. #S-3^1^ 

^Hl ^^^i -^^l^H 56°C<:'fl^i (^-i-: 30 %. ^4i/<a£.=57/43). 

<92> 'h-NMR (300MHz. CXI3) : 66.17 -5.91 (m, 2H). 4.15 ~ 3.63 (m. 2H). 



2.91 - 2.88 (ra, 2H). 2.38 (m. IH) . 2.05 (s. 3H) . 1.83 (m, IH). 1.60 ~ 1.25 

♦ • 

(m, 2H) , 0.57 (m. IH ). 

<93> 3 

<94> fHP(ry-),irr.n^ ^]2i 



P(Cy)3 (2.02 g. 7.2 mmoDl- 250 uiL 4^ ^3.(schlenk) ^1J*>31 

Til'^m^^lBfls (150 mL) * -8-^^mi4. ^^ofl^i HCl (14.4 mL. 

l.OM in ether)* ^*a^>^ ^^^1^ ^"^i ^V^t-^ ^^Ir-^l ^^^^J^o.^, 
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^>3l [HP(Cy)3][Cl3 (86%, 1.95g)-l- 



'h-NMR (600MHz. CD2CI2) : 6 7.02 -6.23 (d. IH, JH-i'=470 Hz). 2.56 



1.30 (m, 33H); VnMR (600MHz, CD2CI2) •- 528.9 (d). 28.5 (d), 26.8 (d). 25.6 



(s). ^V-NMR (600MHz. CD2CI2) 5 22.98 (d. Jp -h=470 Hz). 



<97> ^12:^1 4 



<98> 



P(Cy)3 (2.0 g, 10.0 mmoD* 250 mL 4^ ^3.(schlenk) ■l-5l-ia«^l ^S^^V^a 

.rloi]^<.llEfls (150 inL) * ^<=^ -g-^^m^. ^^-^.S.. ^^^V^ HCl (20.0 raL. 
l.OM in ether)!: ^Sa^Vol ^V^o] ^oV ^^^o] ^^^£)^o.p^. 

ol [HP(n-Bu)3] [CI] (90%. 2.15g)» ^5^^^. 



<ioo> ^12:<H] 5 



<ioi> fHPfny^oUB(c«F .).15^ 
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'?><^l^i 3<>fl>^i [HP(Cy)3][Cl] (0.56g, 1.75 ramol)^ 

[Li][B(C6F5)4] (l.Og, 1.46 ramoD* z^-z]-fi1 100 mL 4^ €S(schlenk) l-2l-^3.ofl ^ 

[HP(Cy)3][Cl] -§-^* [LilLBCCeFs)*] -§-^-^^^5. ^y}^}-^^. 1^1^ ^S. ^J: 

o.^ -B-S^^^« -§-^fl 5 mL ^S. € °fl^7>^l ^^^V^^l -§-^fl 

1: 4^, -78 "CS. ^£1: ^^:n. t^ofl^ojlBfls (30 niL)# :^11^^*>^ 

^^-§-^m *«fl ^l:^-^V:il [HP(Cy)3] [B(C6F5 ) 4] (90%. 
1.26g)lr "^SX^. 

'h-NMR (600MHz. CD2CI2) : 6 5.32 -4.65 (d. IH, Jh-p=440 Hz). 2.43 ~ 

1.33 (m, 33H); VnMR (600MHz. CD2CI2) : 5 149.7. 148.1. 139.7. 139.2. 138.1, 

138.0, 137.8. 136.2, 125.1, 124.9. 29.0. 28.8. 26.7 (d). 25.4 (s). ''p-NMR 
(600MHz. CD2CI2). : 31.14 (d, Jp4,=440 Hz). VnMR (600MHz. CD2CI2) : -130.90. 

-161.51, -163.37. 
^]2^<^] 6 

[HP(n-Bu).irB(CBF ^fl^ 
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<106> 



<109> 



ti. 9}:<^]J^^ ^]3l<^] 4<^l^i [HP(n-Bu)3][Cl] (0.42g, 1.75 



nuno 



[Li][B(C6F5)4] (l.Og. 1.46 mraoD* 100 mL 4^ €a(schlenk) ^^^^3. 

o\] ^<U^}JL t\^S.^n^ (20 mL)^ ^■^^]^^ 
[HP(Cy)3][Cl] -g-^-^* [Li][B(C6F5)4] -§-^-^^^^ ^^RV 4^. 1a1;?> 

Ti>^l^^s.. ^^^<Hi^i -§-^B* ;^1;^^>ji [HP(Cy)3] [b(C6 f 

5)4] (87%, 1.12g)# 



<107> ^^Hl 1 

<io8> ■ .^-Jx.:a■V^1-2-5^>^^^-^> t.fl^'^^gim^ 



^7] 7^]^'^] l<^]^^ ^1^^ 5-ii^^-2-5'>4'M^'tl: ^1^'H1^^B11^(MENB, lOmL. 
55.6miDol)l- 250 mL ^ ^a.Se1->!ia«>il ^<a-&>31 Pd(0Ac)2 (OAc=acetate, 2.5 mg. 11 

liinoOsV [HP(Cy)3][B(C6F5)4] (21.1 mg. 22pmol)l- 250 mL 4^ 

1: ^^-71 ^^^Hl ^7>sl-Jl, 90lC<='fl>i 10 Al^-i-oV Al^:^ 50 mL 1:^^ 
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8.4 g ^^^1 80.5 ^Si^. ^^>^(Mw)^ 200.400 

olJl, Mw/Mn^ 2.02ol^T=1-. 
-^aHI 2-8 

5- V)1 -2-Q>^ <>V>H1 Bfl ol g.^ 

[HP(Cy)3] [B(C6F5)4] Pd(0Ac)2 l-tflwl 2:1, 1:1. 2:3. 1:2. 1:4. 1:8 

5-i^:a.^-2-'a:€'5Hl^l*='lH# ^^*l-^i=l-. -^71 >il2:<m 2^1 s-i^^^dl- 

2_<a-^6]->^fl^lo]E (4 mL. 24.7 umol)^ l"^^ (12 mi)!" 100 4=1^3. ^^:^3. 
oH Jf-<a§VJl #nfls. Pd(0Ac)2 (1.1 rag, 4.9 pmol)^ ^^e-i 7^ ^^wlS. ^Sj-^ 

[HP(Cy)3][B(C6F5)4]# ^#S.S^m (1 ^"^l^ ^^^1 -S-^*^! ^SJ^V^ 4 a] 



3. a 1"^! M-^^Si^. 

IS 11 





Pd(0Ac)2 
(mg) 


[HP(Cy)3l 

[B(C6Fs)4] 

(mg) 


Pd/B 




Mw 


Mw/Mn 


[g] 




2 


1.1 


2.4 


2/1 


1.77 


43.2 


. 400 


9.11 


^^^^ 3 


1.1 


4.7 _ 


1/1 


3.52 


86.0 


9.79. 800 


2.28 


-^Alofl 4 


1.1 




2/3 


3.82 


93.2 


9fi0 000 


2 56 


^Alc4l 5 


1.1 


9.5 


1/2 


3.83 


93.4 


. 300 


9 49 


^Alc^ 6 


1.1 


19.0 


1/4 


3.80 


90.5 


9.9A.600 


2 45 


;^Alofl 7 


1.1 


28.4 


1/6 


3.39 


82.7 


104.100 


2 25 


8 


1.1 


^80 1 iTs 


3.30 


80.5 


193.200 


P. 20 
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^X\c^] 9 

250 ml 4=1^31 #5l-^3L«^l ^^^IS. h:.^^^ ^^c;\]^^^m (16.74 g). 

h^^^^ (4.44 g) ^ l-^'Sl 37 MM: ^'^^^}'^^. °1 l-e^-^^^H] 

§^^t.fl^ (2 ra4)<^l Pd(OAc)o (4.79 ms)Si\. [HP(Cy)3] [B(C6 F5)4] (40.4 mg)* 

^<a*V3i ioA]:?>^ov 9o°c^]^^ 5i^5>^^i ^-§-^Mi=i-. ^-s- 10 -^m ^•='11 

ti>o.^^ 3q.^o:| ofl^^oil ^<y*H ^'^^ ^^-t^l ^^1:* ^^4. 

^ 0.5:1 ;g-ti|i7]^ ^^t!: ^f-'t^ll- 65°CS. 24 ^l^^g-oV ^ 

<go^ci.(>^^: Jf-o^^ 2.i^T^ #^7l^ 70.2 %). '^l f-^^l^ f'^^^ ^^>^ 

(Mw)^ 184.000 c>lal, Mw/Mn^ 2.12 o]9X^. 
^aHI 10 

250 ml ^^3. l-e|-iii3ofl ^^^S. iiJ^-^dl ^>^^^-t> T^l^^fl^^^il^ (14.64 g). 
^^i:.^^ (6.14 g) ^ 1-^^ (37 me)* ^'S^l-^cl-. «>1 

€ (2 mi)^l ^"il Pd(acac)2 (4.19 mg)^!- [HP(Cy)3] [B(C6F 5)4] (32.8 mg)^ ^"a^>:il 
10 Al:?V 90t:«^lAl m^^^^i ^-§- 10 ^<=^1 ^-§-1:* 
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«fl7lS. ^^tt W^^l* 65°CS. 24 Al^^oV ^^^o^ 

#^7l^ 65.9 '^I ^^^1^ ^^^^ ^;<>^(Mw)^ 157.000 

o]SiJL, Mw/Mn^ 2.13<^1^^. 
-^aHI 11 

5-iz:e.^-2-"a:^«5Hl^l«^lH / -^^i:^:e.idl "S-^^^] ^13: Pd(acac)2) 

250 ^^3. ^^^3.<^] 5-ic^^-2-'&€<^Hl^l'='lH (8.2 g), ^^ii^.a.idl (3.2 
g) ^ mi)* ^<g^>^i::l-. o] t:1#S^^]€ (2 mA)ofl 

^^^S. Pd(0Ac)2 (3.2nig)sV [HP(Cy)3] [B(C6F5) 4 ] (27.0 mg)-lr ^*a*>^ 4 ^l^I^"?]: 

90°ColMi JH^^m^i ^-i-Al^^t^. tiV-S- 4 ^71 ^^1-* ofl^^ 

sl^tb ^^^€-<Hl'H 65 24 ^2:*l-<^ -f- ^ i^U >d! i^JS. 

idl ^l-^-M^-il: -^^011^^1 = ^ ^^"^^1 9.30 g^ ^SX^i'r-t- ^SJ^ S-i^^ * 
^7]^ 81.7 ^W. °1 ^^^1^ ^^^^ ^^}^(Mw)^ 218,300 <^1^^. Mw/Mn^ 

3.52 

HliiLc^l 1 

5-iii:a.V^1-2-7'>^^^aL^ ^ ■ 

5-2r.:e-idl-2-n4^'a: 10 [Pd(C6HsCN)Cl2] 2 100 mg * ^-§- l-e1-i!ia<^1 ^11-^:2 

140 "Cofl^i 10.5 ^1^ ^-S-^It^. 5.75 g ^ f^^^l* '^9X^ ^A^-Br 1129 ^i=f. 
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<126> Wljl<m 2 

<i27> 5-:h;^:a.vn-2-ipfl ^ -^Hl ^V^ qVm] ^\ ^1 



<134> 



5-ii:e.^-2-T^m-cll7>^«iV'^lB|lolB. (1.03 g, 3.7 ramol)^ ^^3- ^^^3.<^] 

l-2l-^i5L'ifl [(AllyDPdCUz (13.15 mg. 3.60*10 mmol) ^ AgSbF e (35 mg. 



10.1*10"' mraol) * ^:IL W^^^^ 2 mL % ^^J^. AgCl 7^=.^ 

-^^^Mi ^7>§>JL 24^1 i?]:^'?]: ^-S-Amc^-. ^^^^^-g: 1.01 g (98%) 

olal^^^^^^V^^ 58,848 °]9X'^. 



<129> tilJEc^l 3 



<i3o> B-:ir.:a. vfl-2-^^^ '^^m] n o\ ^ 



<m> 4=1 #5:)-iii3<^l 5-i^Jiidl-2-^m*^Hl^l*^lH (5.0 g, 30 tmol)^] Li[B(C6Fs)4] • 
2.5Et20 « ^^1^. [(Allyl)PdCl]2 (0.55 mg. 0.0015 mmol) ^ P(Cy)3 (0.84 mg. 



0.0030 mmo 



1) ^ 0.1 mL ^] ^o]^ ^^^^^S. ^7\^^. 65 "CHl^l 4 ^1 



^ ^-3-^]^* ^ 0.25 g (5%) ^ 



<132> ^^Hl 12-13 



<133> ol^J-^^ ^1 
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X:o\]M 18 ^91 ^ -10 °C«^lAi 10 ^^tt ^ ^^IH 

(knife)S. -B-sl 7m ^el^H ^^1 ^^>7> 2 % ^^1^^ ^^tt ^^]^ 

^Sjt^. ^l-'^l ^tt ^^14 400 vfl^l 700 nm^Hl'H^ ^ ^^iJ-S.!- 

[X 21 





-Q-ofi ;?:/s3 1 












-a ^1^1 12 


-^aH loflA-l # 
Si Pi 


THF 560 


114 


92 


13 


2oll>^i ^^^^ ■& 

1 2Jnl 


MC 360, ^ 
XOfJlENE 200 


120 


92 



a 2ofl ^ . 

Al-^o^] 1 

^7] -gAHl 12 ^ 13«^1 Sltb €1-^ *^V»fl (Abbe) ^^n^ °l-§-^l- 

<^ #«(n)-i- ^^^VJl. .4^^:^1(%^> ^1^ 7l7l KOBRA-21 ADH)€- 

oi-g-^Vd^ ^iflsi ^^^> ^(Re)* ^^*>^. ^a^V^^ ^#^3]-^ ^:£7> 5o:£ ^ 

^^^> ^(Re)* ^^^^\^, -^71 2<=»fl ttj-el-H ^4 IJ-^^ ^ ^ 

9\ x-axisi4^ ^^^V itCRth)* ^^V^^. 
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i^n^ 21 



R 



dV 



<142> 



R^ X cos Of 

»* 

Re ^ Rth ^'^^l^i €1-^ ^^1* ^^"^ €-^1:^]- (nx-ny)5'l- 



(ny-n,)l- T^^>5^i^. ■sl-71 a 3<=il 2^2^-0^ (nx-%).R e.Rth, (ny-n^)* 



<143> 



[£ 3] 





n (#^#) 


3 

(nx-ny)xlO 


Rth(nm/^an) 


3 

(n,-nj)xlO 


^Alofl 12 


1 52 


0.008 






-^AHl 13 


1 50 


n 009 


2 13 


2.13 



<144> 



^ R 



th' 



^ v;i]7}Bl:^ (negative birefringence; ny > nz)<^l ^ 



<145> 
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^A^o] -^^§1-71 ttfl^ofl, #otl cfl Si^P^Sl A>-i-^^ 1/5000 1/20.000^1 
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^-^7]* i^^Vfe ^^^n ^^^^ A^''^'^'^] 9X<^^^. 

i) ^}7l ^ IS. it>'l3£l^ 10^ ^-B- ^^^fl^ 

^7] ^Dfl ^^1- ^7fl^H], 80°C 150°C^ ^-§-7l-l- 

711- ^^^1^ ^H^ilJ-^. 

(R°)x(R)yM (1) 

#5. wi^i^^ 6 ifl^l 40^ <5V€: se^ h1^1«:^ ^ 

7 vfl^l 150^ o>^^(aralkyl); Si, Ge. S, 0 ^ ^l^o^^ ^oflx^ 

^ c^i^ ^M-^ *n^fl^ ^^V» 5^^*>fe 1 20^ -Sr^l^ ^1 

tflS<^^, ^lEfl^<a:?]l^; Si. Ge. S. 0 Sfe ^11^115. i^*>^ 6 

vfl;^l 40^ ^ltfl^o>m. 7 vfl;^! 15SI «^]EflS.o>^^(aralkyl) ; ^^t^ 1 ^^1 

20^1 ^^1^ %S.<y:^(haloalkyl). ^S.^?!]^; ^^^^ 3 ^fl^l 20^1 ^ 
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^ l:S.<a?m(alkynyl); ^l«r ^^^^ 6 ^fl^l 40^1 

10^ ; 

[H-PCR)3-a[XCR'")b]a][Ani] (2) 

b^, X71- -iV^^ 1*^1^. X7> ^:ix<?l ^-f 2<^H, X7> ^eietl 

r' ^ r''^ ^it^ 1 iflx] 20^ ^^1^ 

^^Al, <^?11^, SE.^ wl^; S:^ ^4^4^ 3 122^ a] 

^ 7 vfl^l 1551 6>^^(aralkyl); ^^i^ 3 20^1 <a:7l^(alkynyl) ; HSl(^4i 

^ 1 ifl^l 105] ^;=^1^ Hei(^4i^ 1 ^^1 10^ 

^^1^ ^^A])^^; SelC^m 3 ^fl^l 1251 Al#S.<y:^)^ 

%\ He1(^l^ «l^l«r^ 6 ^^1 4051 o>^)^^; ^^i^]^ 

^€ ^4^^ 6 xfl^l 4051 oV^s-Al)^^; H^K^^^^T^ 1 ^^1 1051 
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[Ani]^ ^7l 131 Moil ^^>7fl tifl^^ ^ o;t^ -i-ol-feoH, 

olH. ^^-f-^l vil o] H . [SbFe]-. [PFe]-. [AsFe]-, 3J)-#^^S.oHl^]*^lH 

(perfluoroacetate; [CF3CO2 ]-), sJj^^^SH^sl^vilolHCperf luoropropionate; 
[C2F5CO2]-). 3Jl#-T-iS.^€ell<=>lB.(perfluorobutyrate; [CF3 CF2CF2CO2]-) , 
olHCperchlorate; [CIO4 ]-), sl-2l~l:^'a'i5.vilols.(p-toluenesulfonate; [p- 

CH3C6H4SO3]-) . [SO3CF3]-. ^sl-B}^^. ^ ^mslTlM- 

2] 

^^^^ 
[M'(r')4] C2a) 

[M' (0R^)4] (2b) 
(^7l ^ 2a, ^ 2b«='1lA-l, 
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M'fe 

3 ifl^l 20fi1 ^^1^ SSl-a^-a^Al afe 18 ^^1 48^ 

igc.^ ^dL^ 7 15^ <i>#€(aralkyl)'a) 

31 

# :2.Bl^ 

4] 

^ o.^ ^-S-7l# ^sl^ -i-sil:^;^! ^^^1^. ^1s«c}-^. 

4 ^^^i. ^7] ^^^} :^]:^]^^ ^^^}, ^^^^o}, ^^\^}/3.S.^] 

^^o.^ ti-fe 2]-§-7i» 31^^ ^^^1^ ^ISlJ-ig. 
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^V^ ^^l-^S. ulBl^ f-^^l^l ^1^1}-'^. 

^^^1 f-^ 50 xfl^l 800%^ -^^-^S. ^-8-71* ^S^^ 

^Bfl^T^l f^-^^l^l ;^l2:«c}^. 
[^^% 81 

l^T^-^ 91 

*>fe 2l-g-7ll- ^^fe :hib1^ ^b^I^:^! ^^^1^ ^1^1^-^. 

101 

1%^] ^71 #-11 -^71 ^^t-fl 7l^^S ^71 

^1 -g-^-^ f'Sl ^ ^^n] cfltil 1/2.500 ^fl^l 1/200.00031 o^o.s «J:^^H1 ^ 
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[^^% 111 



^oi ^;^o.s uiel^ ^]2.^^^. 




(3) 



(^71 ^ SoflA^, 



m 



r', r'. r'. ^ r' ^*=>1S ^-§-711: M-B^-vfli^. q-Pl^lfe wl-Aj X}. 

^7lol3i; r\ R . R . ^ r' ^ 'Smil<=>l 4 ^fl^l Sfe *i 

^ ^1-, afe 6 24^ «^*J=^ ^^^^ ^ 

«S.^^^a(haloalkyl), <y:?im. 3 ^^1 20^ 

^^1^ «y:7l^(alkynyl). ^^^^mCalkynyl); ^ar^ll^. '^r^l^. * 

Am^<-^^; <=J:^a. ^^n^. ^s.-t^. £fe ^rS-^^^l 
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7 



15^ o}i:^(aralkyl)<^lji; 

.^71 4-§-7lfe *>M- ^' ^' 

5c_-^^].^ ^-^^ 7] (non-hydrocarbonaceous polar group)S.>l , 



8 , . 9 



-or'. -X(0)Or'. -r'0C(0)0r'. -C(0)r'. -R 'c(0)R . -OC(0)R . -ROC(0)R , -(R 0).- 

or', -(or).-or'. -c(o)-o-c(o)r'. -r'c(o)-o-c(o)r'. -sr\ -rV. -ssr', -r W, 



-s(=o)r'. -r's(=o)r', -r'c(=s)r'. -r'c(=s)sr'. -rW. -SO3R' . -rWs. -NCO. 



— C(0)n( 

Q ft 9 8 

r'-NCO. -CN. -R CN. -NNC(=S)R . -RNNC(=S)R . -NOz . -RNO2, 



R12 >R''2 /R12 



o 

-S-R?2. 
•II 

.0 



*0 ' ^ ' •- . . 

■''"<GR- ■"■^R^ 4-li-R- -Rill^e-F^ -^!^-:0R- -R«IhC.-0R13 
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0R12 .QRi^^ , n/^^* .\\/ 



-op: 



T3^ 



(^V7l a}-S-7l^ z^z^-^ r'^ 1 ^^1 20^ Sfe ^^1^ ^ 

^c^^_ o^^]^^ 3 tfl^l 20^ -^d^ ^^1^ ''^^1^. 

-3:^1^. ^s.:^. «:S.<^i?im. ^s^i^l^s 

slTS^ 3 i^^l 1251 Ai#s.<a:€; 



^1 



«:S<ab^. ^J:?fl^. ^^==r 3 xfl^^l 20^1 ^% Sfe 

€^1^ "^i?!^. /yr^a, -S^il^, 'a:^!^. 1"^'^:^^. 

^; ^a:?!!^. ^^1^. ■ttS-'S:^. ^1 

til^m^ ^^=7^ 6 o>^; 'a:?)!^. •a^i^. 
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kfe 1 10^ ^^^y)) 

{^^^^ 12] 
l^T^*^ 13) 

^Vfe ^-g-71* uiel^ ^5^1^711 ^^^1^ ^]2.^^^. 

141 

^;^>^(Mw)^l 100.000 xfl^l 1,000.000^ ^^-^S ^>fe ^-^^ 2l-§-7l-l- 

^fe ^^^1^ 

[^^% 15] 

l«j- ^fl^l ^1 15% ^ ^^i:^ ^ ^]2.^ ^^^^ ^7,} 

^(Mw)ol 100.000 o]^<^d ^^7l# ^fe -ir^ll^:^! ^^^1. 
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16] 



^(Mw)ol 100,000 ol^ol ^-§-71* ^^^m i%*>^ 

I^^-SJ- 171 

>a ^(Rth)'^l 70 1000 nm^ ^^^S. *>fe ^^l" <='lnJ-^^ 



(^1-71 ^ 4oflA-i, 



n,^ 51-^ 550 nin«^l^i ^Cfast axis)^ ^^^<=>]3.; 

n.^ 31-^ 550 nm^l^i ^^^^ ""^^^ #^1:<='H ; 



[^T^% 181 



;^l(nx ^(slow axis)Sl ^^i-^l^: ny^ JL^ ^(fast axis)^^ 

eflolsCnegative C-plate) ^ %n €#^J ^^^^ -l^cJ-^J 
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